A new model of duodenal ulcers induced in rats by indomethacin plus histamine.
We standardized a new method for producing duodenal ulcers in rats by administering indomethacin plus histamine, and investigated the pathogenesis. Indomethacin (5 mg/kg) was first given subcutaneously to rats fasted for 24 h, and subsequently histamine dihydrochloride (40 mg/kg) was given subcutaneously three times, at 2.5-h intervals, beginning 30 min after injection of indomethacin. This combined treatment induced one or two round lesions (9.8 +/- 1.4 mm2) in the proximal duodenum at an incidence of 100%, and a few lesions in the corpus and antrum of the stomach as well. Indomethacin or histamine alone had no effect on either the duodenum or the stomach. The lesions in the duodenum and antrum were inhibited by oral cimetidine (3-100 mg/kg) and 16,16-dimethyl prostaglandin E2 (dmPGE2) (3-30 micrograms/kg) in a dose-related manner, whereas those in the corpus were inhibited only by cimetidine. Indomethacin alone had no effect on gastric acid secretion, but did potentiate the increase of acid secretion caused by histamine. Histamine did not affect duodenal HCO3-secretion, whereas indomethacin slightly inhibited the basal HCO3-secretion and completely blocked the acid-stimulated HCO3-secretion. Intraduodenally administered cimetidine (30 mg/kg) or dmPGE2 (30 micrograms/kg) significantly inhibited acid secretion or increased HCO3-secretion, respectively, and both reduced the amount of acid emptied into the duodenum after treatment with indomethacin plus histamine. These results indicate that the development of duodenal lesions induced by indomethacin plus histamine in rats is due to both an increase in gastric acid secretion and an impairment of acid-induced duodenal HCO3-secretion. This newly established model will be useful for studying the pathogenesis of duodenal ulcers and for screening antiulcer agents.